Influence of cell cycle phases on the electrical activity and hormone release in a transformed line of anterior pituitary cells.
Electrophysiological experiments have shown that about 50% of cultured GH3 cells (tumoral cell line, from the anterior pituitary gland) are inexcitable i.e. they do not display action potentials either spontaneously or when depolarized by a current pulse. We report here this inexcitability may be related to cellular kinetics. Thus we have studied the relationship between the various phases of the cell cycle, the electrophysiological properties of GH3/B6 cells and spontaneous or induced Prolactin and Growth Hormone (GH) release rates. Asynchronous populations of viable cells were stained with Hoechst 33 342 DNA fluorescent dye, and sorted using a flow cytometer into G1 and S phases. After selection intracellular potentials were recorded using a single glass micro-electrode; the basal or TRH stimulated rates of PRL and GH secretions were determined by RIA. Electrical properties of the cells i.e. resting potentials, input membrane resistance and excitability, reached a maximum for cells in G2+M phases. Only cells in G2+M displayed action potentials and TRH increased their secretion by 5 times for GH and by 6 times for PRL. In G1 and S phases the cells were electrically inactive and secretion rates remained at their basal levels. These findings demonstrate that the mechanism of stimulus secretion coupling is dependent upon the phases of the cell cycle.